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Abstract:
As the world's population continues to urbanize, population density increases and people
endure the ever-increasing speed of the urban environment. The need to focus on mental and
physical health becomes ever more critical as daily routines may not fulfill urban residents' basic
needs. The bulk of work studying the relationship between green space, mental, and physical
wellness, have had a narrow scope in their assessment of the benefits of green space. Previous
studies focused either on the human interaction or the spaces utilities as a corridor and a habitat
for flora and fauna. We utilized a systematic literature review to combine information about
designing green spaces for ecological purposes and combined the information with phycological
studies on urban resident health, wellness, and interaction with green spaces. A map of the
subject city (Lincoln, Nebraska) detailing all green spaces with a quality assignment shows the
distribution of green spaces around the city was created utilizing ArcMap. The map shows a
well-distributed network of green spaces. Green spaces have a significant impact within a 3 km
radius around the zone. The literature review also revealed a host of benefits connected to green
space exposure, such as an increase in physical wellness, heart health, and perceived quality of
life for those exposed to the green space.
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project.

Introduction:
Green space is a vital part of modern urban life, positively affecting the well being of
urban inhabitants, including the plants, animals, and people. Public health has become
increasingly relevant, and green space in urban environments is now recognized as supporting
the mental health of urban residents.
Urban green space is defined by the Environmental Protection Agency (EPA) as an “open
space on land that is undeveloped (has no buildings or any other built structures with some
exceptions) and is accessible to the public. This includes; areas covered in vegetation,
schoolyards, playgrounds, public seating areas, public plazas, and vacant lots. With this
definition in mind, we can start to look at how species move through these corridors. An
organization or government body can gather data and understand the effectiveness through
techniques such as wildlife cameras, biodiversity counts, personal reports, and other estimates
(Jordán, 2000). Ignatieva et al. (2011), present information on planning and design of urban
green spaces that promotes movement through the use of barrier flora on the edges of the spaces,
as well as a linear design that funnels species through and out of dangerous areas and encounters
for them and the public.

One of the core issues with past research on urban green space efficiencies has been the
quality of estimates on the movement of species (Ignatieva, 2011). A part of the issue of estimate

quality is purely due to the cost of such a comprehensive assessment, having cameras, sensors,
and people present all require a huge amount of resources, time, and human power. With
methods currently employed, we also have issues tracking where the species that move through
these green spaces are originating from. If we could gain a more comprehensive picture of where
these migrating individuals are coming from, then we could better sculpt our greenways to better
corral them to their destination. Another limitation of urban green spaces is their ability to keep
moving species within the confines of the corridor (Ignatieva, 2011). Many of the collisions
between people and wildlife happen when individuals stray from the green space in search of
food or habitat for a night and end up in the middle of a neighborhood being passed by cars
(Young, 1996).
One of the issues with highly cultivated green spaces is that they require a large amount
of investment and time to be properly taken care of and manicured for public use. One of the big
limitations to current green spaces is the matter of fragmentation, a division of habitat which
separates out each green space, causing potential confusion for land-based species that are
attempting to move through the city, and constricting plant species genetic diversity through
limiting population size. One of the potential ways to combat this is to utilize species that benefit
from or are neutral to the effects of the fragmentation of green spaces (Young, 1996).
Fragmentation of habitat is the breaking up of natural habitat to a point where it may have the
same area but is no longer able to support the same-sized population. In available literature often
is an issue with urban development and populations of animals who often move around to graze
or find food, such as deer, birds, and fish. For birds, we don’t see a tremendous amount of issues,
they are mainly using these green spaces as stepping stones to move around the city, and to

gather food during the day, they are not directly in danger by the traffic that separates the green
spaces as other species are (Jongman, 1995). So the question we are trying to answer with this
study is, how can we design our green spaces to better promote biodiversity and population
health?
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One method to promote biodiversity is by restoring previously developed areas back into
a wildlife habitat that can support many of the species that we see utilizing the green spaces.
Areas outside the city give it a buffer zone that can prevent wildlife from getting lost and
potentially injured in the urban jungle (Jongman, 1995).
While we are often much more concerned about the species that reside in these spaces,
we can't forget that people are becoming ever more prevalent in urban and pristine wilderness
areas, so their contributions and impacts need to be considered when we study the use of all
species in these spaces. The main topic of study for this section is how we can improve the
human perception of our native wildlife, design our green spaces to be conducive to safe human
and wildlife use, and how these spaces affect the people who spend time in them. De Ridder et
al., (2004) found as time spent in green spaces was increased, the average reported rate of daily
stress and anxiety went down by a significant margin. When more diverse and well designed
green spaces were implemented into urban Singapore, people that moved through the green
spaces during commutes or daily walks reported a significantly higher quality of life due to
exposure from time in these spaces (Briffet, 2004). While these spaces are often only thought to
be a habitat for our native species, they can be incredibly valuable refuges for people, and
provide a dramatic boost to mental health, decrease stress and anxiety, and give an overall
improvement to mental health (Fuller, 2007).

Understanding the human perspective is a vital part of protecting ecosystems and natural
habitats, humans are the ones who need to understand what these systems need and cannot
tolerate. Convincing people of species worth and place in our ecosystems is arguably just as

important as maintaining ecosystem health. Without public investment, we are unable to fund
and carry out the vital research we need to gather a better understanding of how these systems
work together and as individuals. To gather a better understanding of how we can foster
understanding and investment, we would like to survey communities that surround corridors and
other green spaces to understand if the contents or proximity to these spaces influence their
opinions of species and ecosystem health. Many of the species that we place in our green spaces
and corridors are not native to the prairies of Nebraska and are there purely to act as place
holders for other species, or for aesthetic reasons.
This topic, in particular, is important because it is one of the most direct mediums for
interaction between the public and wildlife. If we are to have our urban populations be invested
in species population health and continued existence then we need to be sure that we are
fostering that public awareness and one way to do that is to broaden the medium for those
interactions and observations. We believe that it is important to use these spaces to foster
knowledge, passion, and policy for the life that moves through them, and potentially utilizing
them to increase public investment in Nebraska’s native wildlife and plant species. The key
points of the study are to identify the green spaces within Lincoln, Nebraska’s city limits, assign
a “quality” to the space, and lastly to complete an in-depth literature review to gather an
understanding of how urban residents are being affected by their proximity to local green spaces.
The study will focus on the urban green spaces within Lincoln, Nebraska, but should provide
insight that is prevalent in many cities around the world. Throughout this study, we would like to
gather a better understanding of just a few of the many facets of urban green space, particularly
the effect that urban green space can have on the movement of species, the biodiversity within

our green spaces, and the public perception and use of green spaces around the city. We believe
this research is vital to increasing the stability, efficiency, and the health of our urban green
spaces. With urban development getting ever more dense and widespread, we believe that
preserving these corridors and habitats can have incredible impacts on ecosystems, individuals
they harbor, and the people that are invested in them.

Methods:

The methodology for this research will take place in two parts. The first part is to create a
map of the urban green spaces throughout the Lincoln, Nebraska urban areas. This map will
show the number of residents to high and low-quality green spaces. The second part will be a
systematic-analysis of current literature on the effects that urban green spaces have on urban
residents and the impact that it can have on different communities.
Part one of this study will be the collection and creation of maps regarding green spaces
in the urban portion of Lincoln, NE. This will be done with maps collected from the Nebraska
Game and Parks Commission. With data files from the commission, we are then able to utilize
ArcGIS to create a map overlay that highlights areas zoned by the city as green space throughout
Lincoln. The next step will be to scour the satellite images to find green spaces in the urban area
that may be missing from the Nebraska Game and parks data file and create a zone for said areas.

Then the areas will be categorized as high or low-quality green spaces through an examination of
the biodiversity, management, and overall quality of the space.

(Lincoln NE, City boundaries)
After, the shapefile is created and contains all of Lincoln's urban green spaces along with
a rating of their quality. After finding the areas accessible by residents of Lincoln, we will look
for areas that could benefit from implementing a green space due to lack of green space, or areas
that are justified in getting improvements done on their green spaces due to absence of
maintenance or overall low-quality management. For an area to receive one of the quality
ratings, it must obviously fall into one of the greater categories.
● Quality assessment metric:

○ Low quality
■ Poor management practices
■ Low biodiversity
■ Highly segmented/island effect
■ Industrial purpose
■ Examples
● Empty lot containing grass
● Open area cemetery with low tree density
○ High quality
■ High-quality management practices
■ Greater biodiversity
■ Highly forested
■ Protected green/blue wilderness areas
■ Examples
● Nature Preserves
● Blue spaces surrounded by green space

(Jordán, 2000)

The last part of the study will be a systematic review of previous studies relating to the
implementation, effects, and reactions to urban green spaces from the residents that are and are
not affected by them. Specifically looking at how interaction with green spaces can affect the

mental state, the perception of “quality of life”, and the varying ways that people interact and
attach meaning to urban green spaces. Terms for the search include habitat management,
biodiversity, physiological effects of green space, community impact, blue space, and mental
health.

Resources:
● ArcGIS license
● Population density data shapefile
● Green space location data shapefile
● City of Lincoln, Nebraska data sets
● Metric for assessing green space quality

Results:
After creating the maps of green space in Lincoln, qualities were assigned based on the
reliability-theory method for corridors (Jordán, 2000). The distribution of the green spaces in
(fig. 1) shows an even spread throughout the majority of the urban Lincoln area until the density
greatly decreases in southern Lincoln suburbs and neighborhoods.
( Fig.1 )

(Figure 1) a map of all designated parks within Lincoln city limits. Parks were identified by
zoning code P within the Lincoln, Nebraska city zoning database. Parks are highlighted in light

blue. Layer contains all zoning areas in and around Lincoln, Nebraska city limits. Shapefile
provided by Paul D. Barnes at opendata.lincoln.ne.gov.
(Fig. 2)

(Figure 2) A map of Lincoln, Nebraska Zoned green spaces within the city boundary. Zoned
green spaces are split in to high and low quality based on the presence of tree canopy,
management, and inclusion of blue space.

After sorting through the 113,000 zoned areas, 1013 were classified as green spaces, cemeteries,
and golf courses under the classification of zone (P) and (P-1). 106 stood out to be designated
green spaces and parks within the city boundaries which are shown in (fig. 2) and were classified
into high and low quality. One of the trends we can see is that quality has a connection to the
scale of the space, which generally have a higher rate of biodiversity in larger areas. The
accessibility of green spaces throughout the city is largely due to the high density of low-quality
green spaces that fill many of the gaps between high-quality green spaces. Due to the high
density of green spaces, urban residents are exposed to, urban residents are likely to report higher
qualities of life, mental, and physical wellness.

Literature review:

The central research focus is on how green spaces affect the people around them, to better
understand the varying levels of depth within the research question, the search was primarily
broken down into three categories, what is green space? What is the history of green space, and
how can it be defined? Then get more specific with the purpose of green spaces in modern times
and reasons for implementation. And lastly, the real bulk of the question, how does the presence
or lack of effect urban residents? For this literature review, the body is organized in a thematic

organization, as the more specific works about the effects of green space built on the foundation
of the broader studies on the building blocks and variables that make up green spaces.
The search starts with the history and implementation of green spaces. Green spaces
developed in agriculture centers as marketplaces for local people to trade and sell goods
(Ignatieva, 2011). While urban environments grew in size and complexity, those from rural
areas who favored large open spaces sought an urban respite from cement and steel (Hebbert,
2008) The marketplaces began to become more elaborate as settlements became more
substantial, which brought along the development of parks, gardens, and waterways as natural
spaces in more developed regions to show wealth and refinement (Ignatieva, 2011). As the
industrial revolution began, home gardening takes on a more significant role in urban peoples'
lives (Nilsen, 2014), which leads to higher demand for public parks in dense populated urban
areas (Nilsen, 2014). In more modern times, the urban green space has become a place for refuge
for many urbanites. Open spaces full of life act as a gathering place, play area, observation area,
and a shelter for those under pressure or enduring hardship (Hebbert, 2008). Within the last
century, more significant importance has been placed on the species that are within and move
through urban green spaces due to the increasing lack of exposure to biodiversity for many urban
residents (Nilsen, 2014). The development of green spaces into corridors and urban habitat has
shaped the way that many urban planners and private landowners utilize and cultivate their
spaces (Briffett, 2004). Green spaces provide an ever more critical role in facilitating the
movement and habitat of species that are losing habitat in areas in and around urban centers (De
Ridder, 2004).

The second portion of the search pertains to how humans can perceive green spaces and
the ways how varying qualities and varieties of green spaces can be utilized. To understand the
effects of green space, one must be understood that all green spaces are not created equal, or for
the same purposes. For the sake of brevity, Green spaces are sorted in one of two categories,
High and low-quality green spaces, according to a series of factors; management practices, level
of biodiversity, degree of fragmentation, intended purpose, quality and presence of water
features, presence of tree canopy, and the presence of songbird (De Ridder, 2004) (Ignatieva,
2011). In studies to determine the quality and utility of urban green spaces, these factors listed
above were deemed to be the most impactful in regards to human perception and use (De Ridder,
2004) (Ignatieva, 2011). The literature found regarding the judgment of green space quality is
divided into two camps, the first; green space quality regarding human use; and the second; the
utility of green spaces as habitats and corridors for wildlife. The lack of information combining
the two aspects builds a one-dimensional picture of green space; the areas can only be for
humans or wildlife. With the ongoing growth of urban centers, the need for green spaces to
harbor urban residents and wildlife becomes ever more critical and necessary to promote the
health of both groups. In assessing the quality of space for people, the factors listed above are
essential, but two of the most significant in surveys have been the presence of songbirds and
butterflies (Fuller, 2007) as well as a more substantial amount of area covered by a tree canopy
(Apparicio, 2013). The last factor involved in assessing green space is the presence of blue space
(Fuller, 2007), which is used to refer to all visible outdoor or natural bodies of surface water,
according to the Oxford University Press. The presence of blue space is a significant factor in
assessing the perceived quality of an area by urban residents (Fuller, 2007).

The third part of the literature review focused on the psychological effects of interacting
with green spaces and their impact on urban residents. This portion of the evaluation helps to
understand better the more specific details of how green spaces can affect people in urban
environments. Understanding the extent that green spaces affect people is the core of the
research question but requires the information listed above to build off on to better understand
how and what factors create the most effective spaces (Briffet, 2004). The effects of green spaces
on urban environments have been a part of many psychology-based studies over the last century.
Still, in the early years, few had taken into account the variability of green spaces. As of the
previous few decades, serious considerations have been taken when designing urban
environments, with urban planners attempting to maximize the efficiency of all areas of densely
populated cities, including urban green spaces (Briffet, 2004). As a greater number of people
move to urban centers, a significant amount of people are feeling the stresses that come with the
increasing speed and pressure associated with modern living (O’reilly, 1986). Urban
environments have been shown to have some adverse side effects on its residents, such as
feelings of stress, social isolation, and increased rates of depression (Wandersman, 1998).
Studies show that exposure to green spaces of all qualities had varying degrees of reduced heart
rate, higher brain activity, and lower sympathetic nerve activity than counterparts observed in
urban settings (Song, 2015). The benefits of green spaces increased directly with consistent
exposure and improved the quality of green space (Song, 2015). Studies have also shown that
exposure to green vistas can have positive effects on the mental state of those recovering from
surgery (Ulrich, 1984). The positive impact of green spaces don’t end with reduced anxiety and
stress but can also increase the perceived quality of life for those who commute through green

spaces daily, with those commuting through green areas reporting higher levels of life
satisfaction and quality of life (Van Den Berg, 2010) (white, 2013). Urban environments have
been shown to have some adverse side effects on its residents, such as feelings of stress, social
isolation, and increased rates of depression (Wandersman, 1998).
From the literature, here are three levels of knowledge needed to understand how green
spaces affect the urban residents within Lincoln, Nebraska; understanding what green space is,
how green space is utilized, and its effects on urban residents. The research present in this thesis
brings together all of the information gathered to understand better how the residents of Lincoln,
Nebraska, are affected by urban green spaces. The effects of green spaces in highly developed
areas have been heavily researched, but modifying the research to apply to a smaller agricultural
city has yet to be explored thoroughly.

Discussion:
In regards to the research question, urban green spaces host a huge amount of benefits to
urban residents, including increasing quality of life for those that live within 3 kilometers of a
higher quality green space, and for those that move through them in daily commutes. Green
spaces have also been shown to create a buffer between the stresses that many urban residents
face daily, and give them time to reflect and destress. As we see the biodiversity increase,
increased canopy cover, the presence of songbirds, increased wildlife, we see that the effects of
green spaces become stronger.

Due to the increase of humans moving to urban centers, working more hours, and
spending less time with a constant stimulus, urban green spaces give a respite for urban
populations to reconnect and reflect when they are unable to do so in their daily schedules (Song,
2015) . Our map of the green spaces within Lincoln, Nebraska’s city limits gives a great insight
into how their urban residents can interact with such spaces. With these spaces being highly
accessible to the vast majority of Lincoln’s population, it gives them a higher quality of life, as
well as lowering stress and anxiety levels for those who choose to interact with these spaces.
With the creation of the map, we see that Lincoln has a great distribution of green spaces, but
could make additions in the south portion of the city, as well as making simple additions of tree
coverage to those most trafficked in order to increase the perceived quality by increasing
biodiversity and harboring bird habitat.
During the systematic review of existing literature, there is a strong consensus that urban
green space has a strong effect on surrounding residents. Our initial assumption that 1 kilometer
surrounding green space was the most effective region was incorrect, in Van den Berg’s Green
space as a buffer between stressful life events and health” we find that strong effects of green
spaces can be found within a 3-kilometer radius large (green spaces of over1 square mile) with
relatively minimal differences from the population within the pre-selected 1-kilometer buffer
zone. The primary variables for quality of green space, after reviewing existing sources, were
directly related to tree cover, wildlife exposure, primarily from birds, and relative size. Although
the area of effect around green spaces was found to be much larger than expected, many of the
effects on urban residents were found to be supported in numerous other studies regarding green

space as a buffer to stress, a place of reflection, and to facilitate an increase in a population's
physical wellness.
Similar effects have been found corresponding to exposure and proximity to blue space,
which can be defined as all visible, outdoor, surface waters, including lakes, rivers, oceans, and
reservoirs (Jackson, 2010). In future studies, more information about the attributes that affect
residents the most can be gathered to optimize urban spaces, and combined with urban green
spaces to increase the quality of the space at lower costs to urban developers and property
owners (Song, 2015).
By understanding the effects of green spaces on urban residents, city planners can
develop layouts, parks, and corridors to better manage the needs of urban residents. The
information reviewed under systematic analysis allows for a more comprehensive understanding
of natural spaces can be utilized to create a city more considerate of mental and physical
wellness, by promoting the travel of residence through green spaces, residents will be more
likely to report higher levels of mental wellness, as well as higher qualities of life across the
board.
Summary & Conclusion
This study was conducted due in order to understand better the effects of green space on
the residents of Lincoln, Nebraska. We decided to use a systematic literature review due to a lack
of ability to conduct large scale surveying effectively. We also decided to create the map to
understand the distribution of green spaces around the city to observe areas that lacked, or
excelled in green space density. The map shows a well-distributed network of green spaces.
Green spaces have a significant impact within a 3 km radius around the zone. The literature

review also revealed a host of benefits connected to green space exposure, such as an increase in
physical wellness, cardiac health, and perceived quality of life for those exposed to the green
space. The information gathered from the study suggests that green spaces have a substantial
effect on urban residents, providing a plethora of benefits while also providing a corridor and
habitat to wildlife. These results show that city planners and ecologists may be able to prioritize
the use of green spaces and corridors in urban development plans to influence the quality of life
in a more cost-effective manner. In future studies, the direct effect of wildlife presence in parks’
effect on public perception of green spaces could inform urban designers and ecologists on how
integrated wildlife habitats can be in urban green spaces. With more time and resources, a survey
distributed throughout neighborhoods throughout the city would allow for greater insight into
how the green spaces impact Nebraskans specifically, rather than extrapolation from existing
sources.
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